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and having extreme height of 15° above the horizon at the
centre, and from 8° to 10° broad. Beneath this was the dark
segment, which, in this case, may have been stratus cloud.
. 'When noticed, at 2.20 a. m., there was a single bright streamer
20° west of north and extending 30° toward the zenith. At
frequent intervals there were seen flashes of lightning at the
upper edge of the dark segment, betokening possibly a storm
to the northward. At 3.17 a. m., the arch brightened up and
a few faint streamers were seen, having a lateral motion from
east to west. The light of the waning moon undoubtedly in-
terfered in part with the display.

Fort Myer, Virginia, 5th: From 8.30 to 11.15 p. m., bright
auroral beams, reaching an altitude of 30°, were observed in
the northern sky.

Rochester, New York, 5th: At 9.30 p. m., a brilliant aurora,
of pale yellow color changing to bright red, was observed in
the northeastern sky. It consisted of numerous slender beams,
which occasionally shot upward to within a few degrees of the
zenith. The dispiay ended at 2.30 a. m., of the 6th.

Erie, Pennsylvania. 5th: At 8.40 p. m., an aurora was
observed, consisting of waves of bright light flashing to the
zenith. The display ended at 1.15 a. m., of the 6th.

Chicago, Illinois, 5th: At 9.15 p.m.,a faint auroral glow, ex-
tending from 15° west of north to 25° east, and to an altitude of
25°, was observed in the northern horizon. At 10.30 p. m., faintly-
defined streamers shot upward in the north to a height of 35°
and slowly faded away. Later, an arch was formed which ex-
tended from northwest to southeast. It was apparently about
the width of an ordinary rainbow but was wider at the extremi-
ties. The display ended at 11. p. m.

Dubuque, Iowa, 5th: At 8.55 p. m., an aurora was visible in
the north; at 10,18 p. m.,a bright band shot upward from the
west with no visible connection with the light in the north.
This band appeared instantaneously, passing about 10° south
of the zenith and reached the horizon. It remained intact for
thirty minutes, when it moved slowly southward and gradu-
ally broke up about 15° south of the zenith. The eastern
part disappeared first, leaving the western end visible, which
resembled an immense teathery plume. During the presence
of this band, the light remained in the north, and after its dis-
appearance, & few streamers were observed.

Northfield, Minnesota, 5th: Bright auroral arch at 11.00 p. mn.

Tobacco Garden, Dakota, 5th: Aurora visible at 7.30 p. m.
At 9.00 p. m., streamers and curtains of light were very bril-
liant. At that Liour, the aurora extended over about 105° of the
horizon and to an altitude of 45°; at 9.15 p. m., it covered over
180 © of the horizon and extended to the zenith.

Fort Keogh, Montana, 5th: At 8.10 p. m., an aurora of pale
yellow color, was observed, extending from northwest to north-
east and to an altitude of 40°. A few streamers appeared be-
tween 10.20 and 10.30 p. m., having a motion from northwest
to northeast. Soon after this time, the display faded away.

Fort Benton, Montana, 5th: From 3 to 10 p. m., an aurora
was observed, extending from northwest to northeast. It con-
sistec of streamers and tremulous waves of straw-colored light.

Fort Washakie, Wyoming, 5th: At 7 p. m., a pale circular
light was observed. At 8.10 p. m., & well-defined aurora was
visible, which increased in brilliancy until 9.00, when beams
appeared, shooting upward with a quick longitudinal move-
ment. The display ended at 10.00 p. m.

Umatilla, Oz »gon, 5th : At 7.30 p. m., an aurora was observed,
consisting of slender luminous beams, reaching an altitude of
15°. It was most brilliant from 7.50 to 8.50 p. m., after which
time it faded away somewhat, but it was reported to be very
briliant between 1.00 and 2.00 a. m., of the 6th. The display
continued until 5 a. m.

There were other displays, of less extent and brilliancy, dur-
ing the month. They occurred on the following dates: 3d,
4th, 6th. 8th, 10th, 11th, 12th, 14th, 15th, 16th, 22d, 23d. The
most noteworthy of these was the display of the 4th, which was
observed at stations east of the eighty-second meridian to the
Atlantie, and as far south as Kittyhawk, North Carolina.

Professor C. Carpmael, superintendent of the meteorolgical
service of the Dominion of Canada, reports anroral displays,
which were not observed ingthe United States, on the follow-
ing dates : 9th, 21st, 27th 28th.

THUNDER-STORMS.

Thunder-storms were reported in the various districts on the
following dates:

Middle Atlantic states: 23d, 24th, 27th, 28th.

South Atlantic states: 10th, 11th, 20th, 23d, 28th to 31st.

Florida peninsula: 1st, 3d, 7th, 8th, 9th, 13th, 31st.

East Gulf states: 1st, Tth, 8th, 12th, 13th, 18th, 29th, 30th,
31st.

tl’}l:est Gulf states: 1st, 5th to 9th, 12th to 16th, 18th, 28th,
29th.

Rio Grande valley: 3d, 5th, 8th, 15th.

Ohio valley and Tennessee: 1st, 2d, 3d, Tth, 8th, 12th, 13th,
27th to 31st.

Lower lake region: 5th, 9th, 13th, 27th to 31st.

l{lppe'r lake region: 3d to 7th, 9th, 12th, 13th, 20th, 28th,
30th.

Extreme northwest: 1st, 3d to 6th.

Upper Mississippi valley: 1st to 8th, 11th, 12th, 13th, 15th,
26th, 27th, 28th, 30th, 31st.

Missouri valley : 1st to 12th, 14th, 15th, 16th, 27th, 28th, 30th,
31st.

Northern slope : 1st to 5th, 9th, 11th,

3 Blll-iddle slope: 2d to Tth, 9th, 11th, 12th, 15th, 16th, 27th, 28th,
0th, 31st.

Southern slope: 2d to Tth, 10th 15th, 16th.

Thunder-storms were also reported from the following sta-
tions not included in the districts named above: Coalville,
Utah, 2d; Tucson, Arizona, 3d; Santa Fé, New Mexico, 1st;
Colfax, Washington Territory, 15th; Red Bluff, California,
1st; Portland, Oregon, 10th.

The following instances of damage by lightning during
thunder-storms have been reported:

Mobile, Alabama, 31st: A flag staff, used for the display of
storm signals, was struek by lightning and demolished.

Port Kads, Louisiana, 1st: At a 2.00 a.m., during a heavy
rain and thunder storm, the carpenter shop of the Jetty com-
pany was struck by lightning and burned, entailing a loss of
from 6,000 to $7,000.

Logansport, Indiana, 28th : A building near the Signal office,
was struck and damaged by lightning.

Springtfield, Illinois, 28th: Building struck and damaged by
lightning.

‘Wicklow, Dakota, 11th: A house was struck and injured by
lightning. .

Fallsington, Pennsylvania, 27th : During a thunder-storm at
Yardleyville, near this place, a barn was struck by lightning
and burned, in which were eight cows, four horses, crops and
farming implements, all of which were destroyed.

Pierce City, Missouri, 29th : During the storm last night, the
lightning struck a barn, four miles from here, killing one man
and four horses.

Hagerstown, Ohio, 31st: A barn near here was struck by
lightning during a thunder storm and totally destroyed. Loss

about $2,000.
OPTICAL PHENOMENA.
SOLAR HALOS.

Solar halos have been observed in the various districts, on
the following dates:

New England : 2d, 9th, 15th, 20th, 21st, 27th, 30th.

South Atlantic states: 1st, 3d, 8th, 10th.

Ohio valley and Tennessee: 1st, 2d, 3d, 5th, 7th, 13th, 18th,
25th, 26th, 28th. ;

Lower lake region: 13th, 22d, 25th, 26th.

Upper lake region: 2d, 18th, 20th, 21st, 23d, 25th, 26th.

Upper Mississippi valley: 1st, 4th to Tth, 14th, 18th, 21st,
24th to 27th.

Missouri valley: 4th, 5th, 18th to 22d, 25th, 26th.
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Solar halos were also reported from the following stations - : .
not included in the districts named above: "1 Daxp— |No.otnew| by sstar | yapiar | Total No.
Albany, New York, 8th, 20th. Oct., 1882, rotation. | rotation. REMARKS,
Key West, Florida(,i 4th, 24th. Gr'ps|Spots|/Gr'p Spots|Gr'psiSpots(Grips{Spots
Punta Rassa, Florida, 10th. "
Fayette, Mississippi, 5th. Ysamd o0l 8 0 81 8| & 4a}|Oneipetverylarge.
Palestine, Texas, 2d, 21st, 27th. phem ol bl Glwm| S| Ot S| o
Tobacco Garden, Dakota, 6th, 25th. gam. 1| 1 ¢ 01 1| & 7]4 Do.
Fort Keogh, Montana, L1h, 21st. g ipml o) o 9 f%: o| ol §| B B
Fort Lyon, Colorado, 17th. , spom.f 0| 0 0{ 0| 3| & |Spotsailsmall.
Santa Fé, jNew Mexi,co, 6th. 15: égl m.. :3 § :'1, § 0| 0| 0] 0 |Nofacum.
Yuma, Arizona, 23d. Wwaemd 111w o o) 11w | 2| Do.
Salt Lake City, Utah, 6th, 24th. 15 9 . m.., 0 lgt ol 9] 0l s 2 ;z
Coalville, Utah, 23d. & sa. m.. ol o
Carson G’ity, N(’eva.da-, 4th, 9th. %‘?' gg- E ¢:J 1? 040 § § E %
Col fa.x, ‘Washington Territory, 2(1, 3d, 9th, 218t, 27th. 2, Sa.m.| 1| 10 1| 1w 4 | 851 | Spots Erobnbly reappear-
Lewiston, Idaho, 2d, 9th, 23d. bR 7, Solar mﬂggi_on-
San Francisco, California, 5th, 9th, 10th, 13th, 20th, 224, |2, 7a.m., ¢ 91 1)) o) o) 8| 95 Onespotvery large.
23d, 26th. . . am 7a.m.| 2 | wst| 2 | 16t! 2 15t! 8| = Do,
San Diego, California, 20th, 224, 23d. 3,4pm. 2| 5| 0| of o| 0| 5| a5 Do.
P oway, Gailfomm, 23d. fApproximated. Faculee were seen at the time of every observation, except on

Princeton, Qalifornia, 9th.
LUNAR HALOS.

Lunar halos have been observed in the various districts, on
the following dates:

New England: 1st, 20th, 24th, 25th, 27th, 28th, 30th.

Middle Atlantic states: 3d, 18th, 21st, 22d, 25th, 26th, 27th.

South Atlantic states: 2d, 25th, 26th, 29th, 30th.

East Gulf states: bth, 6th, 26th.

West Qulf states: 23d to 26th, 30th.

Ohio valley and Tennessee: 2d, 14th, 19th, 21st, 23d to 26th,
29th, 30th.

Lower lake region: 1st,18th, 22d, 23d, 26th, 27th, 29th, 30th,
3lst.

Upper lake region: 2d, 18th to 26th, 28th, 30th.

Extreme northwest: 20th, 21st, 25th.

Upper Mississippi valley: 1st, 18th to 22d, 24th to 28th.

Missouri valley: 1st, 2d, 3d, 20th, 21st, 24th to 27th, 29th.

Northern slope: 19th, 21st, 23d to 27th, 31st.

Middle slope: 24, 21st, 24th, 25th.

Southern slope: 23d to 26th.

Southern plateaw : 1st, 23d, 24th, 26th.

Middle plateaw: 20th, 23d, 24th, 25th, 27th.

Northern plateau: 21st to 26th, 29th.

California: 3d,22d, 23d, 25th, 31st.

Lunar halos were also reported from the following stations,
not included in the districts named above :

Key West, Florida, 24th, 26th.

Eagle Pass, Texas, 18th.

Albany, Oregon, 19th, 20th, 23d.

MIRAGE.

Indianola, Texas, 8th, 10th, 11th.
Pretty Prairie, Kansas, 19th.
Genoa, Nebraska, 22d, 23d.

MISCELLANEOUS PHENOMENA.

SUNSETS.

The characteristics of the sky, as indicative of fair or foul
weather for the succeeding twenty-four hours, have been ob-
served at all Signal Service stations. Reports from one hun-
dred and eighty-two stations show 5,596 observations to have
been made, of which twenty-two were reported doubtful; of the
remainder, 5,574, or 85.6 per cent., were followed by the ex-
pected weather.

SUN SPOTS.

The following record of observations has been forwarded by
Mr. D. P. Todd, Director of the Lawrence Observatory, Am-
herst, Massachusetts:

the 9th and 10th.

The following record of observations has been forwarded by
Mr. A. 8. Bender, of Sacramento, California:

.o - Disappeared Reappeared
DATE— No.of new by rotation | by rotation. Total No. of
Oct., 1882, | Remarks,
Gir'peiSpots|{Gr'ps[Spots|Gr’ps(Spots|Grips|Spots

2 4p.m.. 1 1 5 251 [ One group disappeared.

4, 4p.m..| 2 10 |enornsone|onscsasas|onan.enns 7 351 group PP

7, 3P Mecerecnires ciseaeeel 8 30 1 1 | Three groups of oneand
two r:gots each, disap-
pea. other than by

o 4 1 Orota.tion. of ot

L, dp m ... 1 1 1 ne group one s
disappeared.

10, 4.45p.Mi..eneeene 1 1 2 } New spot of same group.

12, 4p..m 1 2 2 4

13, 4p.m 1 15t 8 | 20t

14, 4p.m 2 201 | One group of two spots
disappeared.

15, 4p.m 1 10F [cencnnnesnssasmnelencrsonce) smaseren 3 { 30f

16, 4 p. m. 10t 3 40t

19, 4p.m 10t 3 50t | Number of spots in-
creased, some being
very small and dim,

20, 4p.m 1 0 601 | Several of these spots
small and dim,

22, 4D. Mewlieecrenns| covoran: 1 10 1 1 801 | New spot very large;
came in by rotation,
(Is one of those which
disappeared on 6th or
7th instant.)

23, 4 p.m. 1 4 5 ;(";1

24, 4p.m 2 2 3 Some very faint spots
;eem to attend the

e one,

25, 4 p.m... 2 t“.f)o

27, 4p.m.., 2 3 4 2 Do.

28, 4p m...| 1 10 2 | 2 3 25t | The above now appear
about 10 in number,
and are, for the first
time, included in the
total number.

29, 4 P. Museriviirnciovenveenslsrsssansel sensanies 3 10t | Spots increased in size
and diminished {n
number, those attend-
ing the large spot
have disappeared.

30, 4D Meceneennne [eevronueo] sromaense ] 1(‘))1

81, ap.m..| 2 10 see qaes| B 2

1 Estimated.

Mr. H. D. Glowey at North Lewisburg, Ohio, reports: Sun
spots were observed on all clear days during the month. They
were most numerous on the 1st, smallest and least numerous
on the 9th, and largest on the 1st and 26th. Mr. I. R. Zim-
mermann, at Wicklow, Lake county, Dakota, reports that
three large spots were observed with the unassisted eye on the
sun’s disk, on the 25th.

METEORS.

Augusta, Georgia, 27th: A brilliant meteor was observed
at 8.10 p. m., which started from a point near the zenith, and
exploded when about 10° above the northwestern horizon.
No report was heard at its explosion and disappearance.

Moorhead, Minnesota, 4th: At 7.40 p. m., a very brilliant



